Light-induced retinal damage in mice. Hydrogen peroxide production and superoxide dismutase activity in retina.
The oxidative mechanism in retinal damage due to exposure to intense light was investigated histochemically and biochemically. SMA mice (albino mice) of 2 to 3 months of age were exposed to intense light (1000-1400 lux). In the cyclic light-reared group (without dark adaptation), the outer and inner segments of the photoreceptor cells were damaged after 3 days of exposure, and severe outer nuclear layer damage was observed after 5 to 7 days of exposure. Hydrogen peroxide (H2O2) production in the outer nuclear layer increased with the progress of retinal damage. In the dark-reared group (dark adaptation of 16-18 hours), outer and inner segment damage was noted after 4 hours of light exposure, and severe outer nuclear layer damage was noted after 12 hours of light exposure. H2O2 production increased in the outer nuclear layer with retinal damage. Superoxide dismutase (SOD) activity did not change before the occurrence of retinal damage, and decreased by 25% after 3 days of exposure to light in the cyclic light-reared group. The decrease in total SOD activity corresponded to that of manganese-SOD (Mn-SOD). In the dark-reared group, SOD activity did not change, even after 1 day of exposure. There appears to be some relationship between retinal light damage and H2O2 production in the outer nuclear layer. Superoxide dismutase activity failed to provide protection against retinal oxidative damage due to intense light exposure.